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BACKGROUND OF THE INVENTION 



1 Field Invention 

This invention relates to a photoelectric switch, and in 
particular to a photoelectric switch of a dual display type 
comprising two display sections. 

■> DiscussSnn of the R elatedArt 

. photoelectric switch is fre^ently used to detect the 
p.esence or ahsence of a detected o«ect usins U.-. One o. the 
Known photoelectric switches co^rises a display section, for 
example, those disclosed in Japanese Patent Unexamined 
Puhlication NO. Hei. 7-.2266 and Japanese Patent Unexamined 

X. • q 9R2242 According to this kind of 
Publication No. Hei. 9-252242. 

photoelectric switch, the current light reception amount can .e 
displayed on the display section. In addition, the setup 



I 

.ec.io„. T.ere.o.e, w.iU .He a..p..ve. ...e^.o.a value i= 

. p.o.oelectac .«.tc. a a.al display type prov.ae. w.H 
, «o display sections has also .ee„ proposed. In .he 

p.o.oelec.rio switch co^risin. the two display sections .n 

„ion .a cu^ent U.ht reception amount and a threshold 
.alue, is displayed on the two display sections, and a second 
,0 .isplay .de, where a second display in.or.tion . tolerance 
..i.e and a threshold value, is displayed on the two display 
3....ns. can he switched .selected, , as shown in .3. U. When 
.rst display ^de is selected, a current U.ht receptron 

first display section and 

a„»unt is numerically displayed on the 

3 „old value is numerically displayed on the second d.splay 

...ue is numerically displayed on the second display sectron. 

v.. defined by the following expression: 
The tolerance value can be defined oy 

.olerance = current li.ht reception amount/threshold value 
.ccordin. to the photoelectric switch o. the dual display 
.„e, the threshold value is numerically displayed on the second 

„.iie the numeric change in the threshold value is visually 
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l.ecKed, e.e t.reB.old value can be finely adjusted. 

„.„eve. »he„ e.e .h.e..oia value is finely aa.ustea in sucH 

u nreeence or absence of a detected object 

an environment where the presence 

,3 detected under a s.all threshold value, if on the second 
...play ^de, the threshold value is changed while the tolerance 
.alue, namely, the relative value of the li^ht reception amount 

■ ..n a larqe value is displayed as the 
to the threshold value is seen, a large 

-if the light reception amount is small, 
tolerance value even if the iigni. 

..erefore, the photoelectric switch reaches its performance limrt 
.ecause of, for e.a^le, a poor detection environment, etc. 
.hus, it is feared that the wor.er may be confident that the 
threshold value is correctly set by seein. only the tolerance 



value . 

SUMMARY OF THE INVENTION 



K-onh of the invention to provide a 
It is therefore an obDect of the in 

.a,ust a threshold value appropriately, but also to be prompted 
0 to reassess the detection environment. 

The above-mentioned object and other objects of the 

r,horoeleotric switch, according to 
invention can be achieved by a photoelectr 

the invention, comprising: a first display section and a second 
aisplay section, for displaying one of a first display 



intention and a second display info^ation, wherein the f.rs. 
.i.plav info^ation ha. a threshold value displayed on the f .rst 
.i.play section and a current li.ht reception a«unt displayed on 

Has a tolerance value displayed on the first display section and 
.ne current light reception a^unt displayed on the second 

display section. 

using a photoelectric switch comprising two display 
.eetions, the inventor o. the application examined what contents 
..ould he displayed .ost effectively on the first and second 

display sections. 

is true that adjusting the threshold value while making a 
co^arison hetween the threshold value and the tolerance value as 
in the related art provides a feeling of safety because the 
«„r.er can adjust the threshold value while visually cheoKing the 
numeric value of the threshold value to he changed. However, 
..is ahility is not very significant. To change the threshold 
..iue, it is important to correctly adjust the threshold value 
rather than to ^o. the numeric value of the threshold value. 
0 ..erefore, if the tolerance value is observed apart from 

insistence of displaying the threshold value, originally the 
threshold value itself is contained in the tolerance as a 
parameter. Therefore, if the threshold value is adjusted whrle 
comparison is made hetween the tolerance value (containing the 



^ ^r.A ^he current light reception 
threshold value as a parameter) and the 

^ v,^i^ value is not hindered. When 
amount, adjustment of the threshold value 

Mioht reception amount is extremely small, even if 
the current light recepuxv^n 

larqe the operator can be given a chance to 
the tolerance is large, tuc v 

. examine why the light reception a.o>»t i. so s.aU. 

«.us, While a.,ustin. the threshold value, the operator can 

^ for example, determine 
reassess the detection environment to, for examp 

..,ect, and whether or not dust is ^in. deposited on the li.ht 

^ or the light transmission element of the 
10 reception element or the iign 

photoelectric switch, etc. 

1. if the first or second display section is 
For example, it tne j-xi.= 

oTor LEDs when the photoelectric switch is 
implemented as two-color LEDs, wne 

.,ose to the performance U.it thereof, such as when the 
,3 tolerance ie lar.e and the li.ht reception amount is extremely 

^„„rt display section may be displayed 
small, then the first or second display 

. different color from the normal color so as to prompt the 
worker to reassess the detection environment. 

^ 1 1 '^ini- T^r^ppntion amount may be 
The maximum value of the light receptio 

,0 displayed on one of the two display sections and the minimum 

.aue Of the light reception amount may he displayed on the other 

not the light reception a^unt, namely, the detection amount 
aif ference (the difference between the maximum value and the 
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inini^u. value) la sufficient for detecting the presence or 
absence of a detected o^ect if the detected oMect .K>ves at a 
high speed in the detection area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the present 
invention will be clearly understood fro™ the following 
aescrlption with respect to the preferred e^bodi^ent thereof when 
,„ considered in conjunction with the accompanying drawings and 

diagrams, in which: 

FIG. 1 is a perspective view of an integral-type 
photoelectric switch according to a first embodiment of the 

invention; 

FIG. 2 is a plan view of the photoelectric switch in FIG. 1; 
PIG. 3 is a bloclc dlagra. of the photoelectric switch in 



15 



FIG. 1; 
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PXG. 4 is a schematic flow diagram showing display modes in 
the first embodiment of the Invention; 

FIG. 5 is a flowchart to 8how the display mode changing 
process in the first embodiment of the invention; 

PIG. 6 is a perspective view of a photoelectric switch 
according to a second enioodiment of the invention; 

PIG. 7 is a circuit diagram of the photoelectric switch xn 
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FIG. 6; 

FIG. 8 is a perspective view of a separate-type 
photoelectric switch o£ a third e*odi.e„t ot the invention; 

PXG. 9 is a perspective view o£ a head unit showing a 
modified exa^le o£ the photoelectric switch in FIG. 8; 
FIG. 10 IS a circuit diagram o£ a transmission-type 

photoelectric switch,- 

FIG. 11 is a schematic £low diagram showing the fact that 
the display mode in display sections can be changed; 

FIG 12 is a front view showing an example o£ display .n a 
har form using longitudinal segments at upper and lower positions 
of seven-segment units placed side by side; and 

FIG. 13 is a schematic diagram showing the contents 
displayed on a photoelectric switch comprising two display 
sections in the related art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the acoo^anying drawings, the preferred 
0 embodiments of the invention are shown. 

FIGS. 1 and 2 Show a photoelectric switch according to a 

FTG 1 is a perspective view 
first embodiment of the invention. FIG. 1 is P 

of the photoelectric switch. FIG. 2 is a plan view of the 
photoelectric switch. . photoelectric switch 100 shown in the 



agures i. a =o-caUed reflection-type photoelectric switch for 
e^ittin. U.ht to a detected object and receiving its reflected 
light. The photoelectric switch 100 is also an integral-type 
photoelectric switch comprising a light emission element and a 
. light reception element placed on a main unit which also includes 

an amplifier, a CPU, and the like. 

■4.^1, inn has a narrow and comparatively 
The photoelectric switch 100 has a na 

elongated box-like casing 11. The casing 11 contains a light 
emission element 13 and a light reception element 13, and optical 
10 f ihers 14 and IS facing hoth the elements la and 13 (see PIC. 3, . 

photoelectric switch 100 are performed through a cable 16 (see 
FIG. 1) . The cable 16 extends from the other end face of the 

15 casing 11. 

The casing U has a comparatively elongated and roughly 

^= iia AS best shown in FIG. 2, first and 
rectangular top face 11a. As oest 

second display sections 17 and IS are placed adjacent in a side 
side fashion in the lengthwise direction of the top face xla 
,0 of the casing 11 on the same plana of the top face 11a. As seen 

the first and second display sections 17, IB (the up and down 
directions in PIG. 2, thereof. Bach of the first and second 
display sections 17 and IS has four subsections placed adjacent 
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in a side by side fashion in the lengthwise direction of the top 
£ace Ua of the casing 11. Each subsection is inplemented as a 
seven-segment LED. That is. each of the first and second display 
sections n and 18 can display four nuntoers or alphanumeric 
5 characters side by side. Therefore, for example, when a numeric 
value is displayed on the first or second display sections 17 or 
18, a four-digit numeric value can be displayed. The seven- 
segment LED may be implemented as a single-color LED or as a two- 
color LED. The first or second display sections 17 or 18 may be 
10 inplemented as a monochrome or as a color liquid crystal display 
(LCD) . 

The casing 11 has on the top face Ua, an output logic 
switch 19, an output on/off indicator 20, a swing-type threshold 
value adjustment switch (or up/down key) 21, a threshold value 
15 set switch (or key) 22, and a display mode change key 23 (simply 
called the M key) . A one-way draw lid 24 (see FIG. 1) is 
attached to the other end of the top face 11a of the casing 11 
via a pivot connection. The top face 11a can be covered by the 
lid 24. 

20 Placement of the three switches or keys on the casing 11 

will be discussed in detail. The threshold value set key 22 is 
placed at one end part of the casing U in the lengthwise 
direction thereof. On the other hand, the up/down key 21 and the 
„ key 23 are placed at the other end part of the casing 11 in the 
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lengthwi.e direcUcn .hereof. Thae i., relative to the two 
.isplay eections 17 and .B placed adjacent to one another .n a 
.ide hy Side fashion, the threshold value set .ey 2. is placed on 
one Side .left o. the first display section 17, , and the up/down 

.,e second display section IB, . The up/down .ey 21 is placed 
.dlacent to the second display section IB on the ri^ht. The « 

second display section 18. 

Thus, the two left and right display sections 17 and IB are 
Placed adjacent to one another in a side by side fashion, so that 
two information pieces such as the threshold value, the light 
reception amount, etc., can be displayed side hy side as 
described later. Thus the user can read the two information 

ua Of the casing XI of the e^odiment, the threshold value set 
3witch ,or .ey, 22 is placed on one side and the threshold value 
.a:ust.ent switch (up/down Key, 21 is placed on the other side 
With the first and second display sections 17 and IB placed side 
,0 by Side therebetween. Therefore, the part for setting the 

/.V, i.ft oart of the first display section 17 
threshold value (the left part oz ^ 

„.ere the threshold value set Key 22 is placed, and the part for 
.diusting the threshold value <the right part of the second 
.isplay section IB where the up/down Key 21 is placed, are spaced 



. large distance fro. each other. Thus, there is no fear of 
pressing the wrong >cey or switch by mistake such as when one Key 
or switch is pressed in the case where the Keys or switches 21 
and 22 are placed adjacent to each other. 

.iKewise, the threshold value set Key 22 and the .ode change 
switch (or « Key) 23 involved in two different operation 
aeter^inations are placed a Urge distance fro. each other with 
the display sections 17 and IB therebetween. Thus there is no 
fear of erroneously operating the Keys or switches 22 and 23. 

The output on/off indicator 20 is turned on or off when 
indicating an output state of detecting the presence or absence 

K^».t T I see FIG. 3) from the relationship between 
of a detected object T (see tnj. 

the light reception amount and the threshold value. The logic 
(turning on or off when the output is on, of the relationship 
between turning on or off of the output on/off indicator 20 and 
the output state can be changed by operating the output logic 
.witch 19. The up/down Key 21 is used to finely adjust the 
threshold value as is described later. One side or the other 
Side of the swing-type up/down Key 21 is selectively pressed, 
0 whereby the threshold value can be adjusted. 

The threshold value set Key 22 is used to automatically set 
a threshold value. That is, if the threshold value set Key 22 is 
pressed with a detected object T (see FIG. 3) placed in a 
aetection area and is then pressed again with the detected object 
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TraTiip between the light 
T removed from the detection area, the value 

J T Mists and that when 

reception an»unt when the detected object T exists 

the detected object T is removed is autc™.ticaUy set as a 

threshold value. The setup threshold value is displayed on the 

Urst display section 17 or the second display section IB, as 

^ „f fhe first and second display sections n and 
the display mode of the Iirst ana 

18, as described later in more detail. 

PIO 3 is a blocK diagram to show a whole outline o£ the 
photoelectric switch 100. The photoelectric switch 100 has a 
arive circuit 30, a photodiode 31 for monitoring, a light 
reception circuit 32, an A/D converter 33, a gate array or 

30 causes the light emission element 12 made of a photodiode, 
etc., for example, to emit light. The light reception circuit 32 
is connected to the light reception element 13 made of a 
photodiode, etc. The ./B converter 33 converts an output signal 
£rom the light reception circuit 32 from an analog form into a 
aigital form. The gate array or control circuit 3. controls the 
0 Jirst and second display sections 17 and IS. The output circuit 

Signals from an operation section 36 containing the switches 21 
to 23 such as the threshold value adjustment switch and the 
aisplay mode change switch previously described are input to the 
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control circuit 34. 

already Knowr>, the photoelectric switch 100 con^are. the 
amount o. U.ht received hy the U.ht reception element 13 with a 
.hreehoia value. Then the photoelectric switch 100 detects the 
presence or ahsence of the detected ohject T depending on the 
larger-than or less-than relationship therebetween, and outputs 
.he result. Por exa^le, the current amount o. light received hy 

4- t:» and the threshold value set to 
the light reception element 13 and the 

^ or- absence of the detected object T are 
detect the presence or absence ol 

displayed on the first and second display sections 17 and IS 
described ahove. Whether the current light reception amount .s 
.o he displayed on the first display section IV or the second 
display section IS is arbitrary. That is, the current light 
reception amount is displayed on either the left and right 
aisplay sections 1, and IS and the threshold value is displayed 
on the other one. In the e^odi^nt, the threshold value is 

■ ,i<=„l»ved on the second display section IS. 
reception amount is displayed on tn 

PXG 4 is a drawing to describe how to change the display 
0 .Ode Of the first and second display sections 17 and IB on the 

„ode, in order, as the M key 23 is operated. 

Pii-gf (dis play mode 

«.en the first display .ode is selected, a first display 
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,„,o™a.ion (t..eshoM value and current U.ht reception amount, 
aisplayed on the first and eecond display sections. That .s, 
the first display .ode, the threshold value is numerically 

, current U^ht reception amount (current value, is numerically 
displayed on the second display section 18 on the right. 

Second_dis2laiiLJ?2^ 

J ^« ooic^rfed a second display 
When the second display mode is selected, 

infor„.tion ,the tolerance value and the current lig.. reception 

.0 amount, is displayed on the first and second display sections. 

That is, in the second display mode, the tolerance value .s 

numerically displayed on the first display section 17 on the 

left and the current light reception amount is numerically 

displayed on the second display section IS. As previously 

descrihed, the tolerance value refers to a relative value of the 

^ +-v.^ hh-rpqhold value and can be 
current light recaption amount to the threshold 

defined by the following expression: 

Tolerance = current light reception amount/threshold value 
Xhe tolerance is displayed as a percentage on the second 
30 display ^de. That is. the tolerance displayed on the first 
display section 17 can be represented by the following 



expression: 



Tolerance (%) = (current light reception amount/threshold 
value) X 100 
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TO point out explicitly that the numeric value (tolerance, 
in the first display section 17 is displayed as a percentage, the 
numeric value is followed by the letter ..P" meaning percentage in 
the first display section 17 for the second display ..ode. 

Tb-1 rri display mode 

«hen the third display r«ie is selected, a third display 
information (tolerance value in bar for. and current light 
reception amount, is displayed on the first and second display 
sections. That is, in the third display mode, the tolerance value 
0 is displayed on the first display section 17 on the left in a bar 
form, and the current light reception amount is numerically 
aisplayad on the second display section 18 on the right. As for 
the specific bar display in the first display section 17, seven- 
segment units, each o£ which includes four segments for 
„ displaying the part in the longitudinal direction relative to the 
aisplay section and three segments for displaying the part in the 

A Tb*> iiDoer two segments of the four 
lateral direction, are used. The upper two y 

segments forming the part in the longitudinal direction relative 

20 a bar-form display is produced. In the embodiment, the first 
display section 17 is made up of four seven-segment units and 
thus a total of eight segments arranged in the lateral direction 

. K^-r form display with the right segment 
can be used to produce a bar- form aispi y 

as the origin. Further, in the e^odiment, as shown in FIG. 4, 
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the lower two segments o£ the four segments forming the part in 
the longitudinal direction relative to the first display section 
X, are used to display the threshold level, and the magnitude of 
the displayed tolerance relative to the setup threshold value can 
be roughly understood. If the threshold value is adjusted or 
Changed, the position representing the position of the threshold 
value on the third display .r^de does not change (fixed roughly to 
the center position in the lateral direction of the first display 
section 17) and the display of the tolerance value relative to 
the threshold value changes. 

Fourth d is play mode 

When the fourth display mode is selected, a fourth display 
information (maximum value and minimum value of light reception 
amounts, is displayed on the first and second display sections. 
That is, m the fourth display mode, the maximum value and the 
minimum value ot light reception amounts within a given time 
period are displayed on the first display section 17 and the 
second display section IB, respectively. On the fourth display 
^de shown in FIG. 4, "PhLd" in the first display section X7 on 
0 the left is Short for Peak Hold, namely, this means the maximum 
value. "bhLd" in the second display section 18 on the right is 
short for Bottom Hold, namely, this means the minimum value. 

on the fourth display mode, first the character strings 
..phLd- and "bhLd. are displayed only for about 0.25 seconds in 
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the first and second display sections X7 and IS. and then the 
displays are automatically switched. Then the numeric value of 
the maximum value Is displayed on the first display section 1. on 

alsplay IS continued for one second and then It Is automatically 
.eturned to the character strln. display of ..Ph^d- and .hh^d." 
After this, the sequence is repeated. 

yiffh dig plav mode 

When the fifth display mode Is selected, a fifth display 
information (tolerances of ^xi„.m value and the minimum value, 
is displayed on the first and second display sections. That rs, 
in the fifth display ^de, the numeric values of converting the 
^xl«m value and the minimum value Into tolerance values are 

^'^v. n ^ind the second display 
15 displayed on the first display section 17 and 

section 18. The tolerance value of the maximum value Is 

represented by the following expression: 

Tolerance of maximum value = maximum value/ threshold value 
The tolerance of the minin«m value Is represented by the 

20 following expression: 

Tolerance of minimum value = minimum value/threshold value 
The tolerance value Is displayed as a percentage on the 
afth display mode. That is, the tolerance displayed on the 
nrst and second display sections 17 and IS can be represented by 
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the following expression: 

T„o - (maximum value/threshold 
Tolerance of maximum value M - max 

value) X 100 

i„o (9;) - (minimum value/ threshold 
Tolerance of minimum value (%) - 

5 value) X 100 

.„c.i.ed a.ove, fi.s. the cha.ac.e. s«inss "P..." and ".hr.- 

.ispxave. on.v ^o. a.ou. 0..S secona. in t.e .Us. an. .econ. 
display sections 17 and IB, and then the displays are 
,0 automatically switched. The numeric value o. the tolerance ... 

.he maxin.™ value is displayed on the first display section 1. 
the numeric value of the tolerance (»> of the minimum value 
is displayed on the second display section IB. The numeric 

^ or,/^ ^hpn it is automatically 
display is continued for one second and then 

. .eturned to the character string display of ..Ph^d. and -hh^d.. 
...er this, the sequence is repeated. To point out explicitly 

„f the tolerance concerning the maximum 
that the numeric values of the toieran 

sections 17 and IB are displayed as a percentage, each numeric 
,0 value indicating the tolerance is followed hy the letter "P" 
_i„g percentage in the nu„«ric display of the fifth display 

mode. 

The first to fifth display information and the contents 

n and the second display 
displayed on the first display section 17 
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section 18 in each mode are listed below; 









First display section 

17 , 


Second display section 18 


First 
snlav 


Numeric value or 
threshold value 


Current light recepcion 
amount 


information 
Second 
display 
information 


Tolerance (%) 


Current light reception 
amount 


Third 
display 


Bar display or 
tolerance 


Current light recepuiuu 
amount 


information 

Fourth 
display 


Numeric value oi 
maximum value 


Numeric value or min±muiu 
value 


information 

Fifth 

display 


"Tolerance of maximum 
value (%) 


' Tolerance of minimum 
value (%) 


inLUJ-iuauxwij. 



xne !bCL.i-i^ L.j.A^w^ 

B .Wine-type up/down .ay 21 on every display ™ode £ox the first to 
fifth display .^des described above. The threshold value when 
operation of the up/down Icey 21 is stopped is set as a new 
threshold value. If operation of the up/down .ey 21 is started 
on any of the third to fifth display modes, l^ediately the 
10 display mode is automatically switched to the second display 

„ode. The second display mode is maintained during the operation 
of the up/down Key 21. When operation of the up/down key 21 is 
stopped, the display ™ode is returned to the former display mode 
which was one of the third to fifth display modes. 

FIG. 5 shows a flowchart for switching between the first 
display mode to the fifth display .^de in order. Now assuming 
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that the display .ode of the first and second display sections 17 
and 18 is the first display (threshold value and current 

light reception a^^unt, (step SI) . if the M Rey 23 is pressed, a 

5 r^de is switched to the second display mode (% display of 

tolerance and currant light reception amount) . Further, if the M 
key 23 is pressed on the second display n»de, a transition is 
^de from step S4 to step S5 and the second display mode is 
switched to the third display n.de (bar display of tolerance and 

n Piir-ther if the M key 23 is 
10 current light reception amount) . Further, 

pressed on the third display mode, a transition is made fro™ step 
S6 to step S7 and the third display .ode is switched to the 
fourth display m.de (numeric value of the maximum value and 
numeric value of the minimum value, . Further, if the M Key 23 is 
,S pressed on the fourth display mode, a transition is made from 

step S8 to step S9 and the fourth display mode is switched to the 
fifth display m«^e (% display of tolerance of maximum value and % 
display of tolerance of minimum value) . Further, if the M key 23 
is pressed on the fifth display mode, a return is made from step 
.„ SIO to step SI and the fifth display mode is switched bac. to the 

first display mode. 

Thus, the first to fifth display modes are switched in 
order, hut may be switched in any order. For example, the second 
display mode may be switched to the fourth display mode with the 
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third display ™ode skipped. The second and fourth dxsplay modes 
be switched alternately with the third display mode skipped. 
Likewise, the first and second display modes may be switched 
alternately. If the M key 23 is pressed for a short time, the 
S first to third display modes be circulated. If the M key 23 
is pressed for a long time (for exan^le, pressed continuously for 
three seconds) , i^ediately the display mode may be switched to 
the fourth or fifth display mode. 

^ described above, the tolerance and the current light 
,0 reception an^unt are displayed at the same time on the second 

display mode and the third display ^de. Thus, as the threshold 
value is adjusted on the second display mode, to finely adjust 
the threshold value in response to the detection environment, the 
operator can i»ediately know the tact that the photoelectric 
X5 switch is close to the performance limit to function as a 

detection switch, for example, by visually checking that the 
light reception amount is extremely small. Therefore, the worker 
can reassess the detection environment and i^ediately improve it 
while adjusting the threshold value. In the related art, it was 
,„ not possible to optimize the threshold value until the threshold 
value was determined through several trial and error procedures, 
on the other hand, according to the photoelectric switch 100 of 
the e*odiment. Improvement of the detection environment and 
optimization of the threshold value can be carried out 
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efficiently. 

«,en at least either o£ the first and second display 
3ections 17 and IB is i.^le,nented as two-color .EDs, the worker 
.e aggressively intor^d of the fact that the photoelectric 
switch is Close to the performance li.it for functioning as a 
detection switch described ahove hy displaying at least either of 
.he first and second display sections 17 and IB in a different 
color from the normal color. 

The maximum value and the minimum value of the light 
reception amounts are displayed at the sa^ ti^ on the fourth 
display mode and the fifth display mode. Thus, the wor.er can 
visually check whether or not the light reception amount 
difference is sufficient for detecting the presence or ahsence of 
. detected object T even in a detection environment where the 
detected object T moves at a high speed. 

The invention has been described by taking the reflection- 
.ype and integral-type photoelectric switch 100 comprising the 
optical fibers 1. and 15 as an example. However, the invention 
can be applied to any other photoelectric switch comprising a 
0 dual display section. PI.S. e, and 10 show other types of 
photoelectric switches each comprising a dual display section by 
„ay of exa^le. elements similar to those of the photoelectric 
switch 100 Of the e^odiment described above are denoted by the 
same reference numerals in PIGS. 6, B, and 10 and will not be 
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discussed again. Tha characteristics o£ the photoelectric 
switches Shown in FIGS. 6, 8, 9, and 10 will be discussed. 

FIG. 6 shows a photoelectric switch 200 of a laser type 
wherein a light emission element and a light reception element 
(not Shown in FIG. 6) are placed on one end £ace o£ a casing 11. 
Ught emitted fro. the light emission element 12 is applied to a 
detected object T and reflected Ught is received directly by the 
light reception element 13. The photoelectric switch 200 adopts 
a semiconductor laser light emission element as the Ught 

emission element 12 . 

A first display section 17 and a second display section 18 
are placed adjacent to each other in an up and down fashion on a 
top face lla of the casing 11 of the photoelectric switch 200. A 
bar type LED monitor 40, a light emission indicator 41, a first 
hold mode indicator 42, and a second hold mode indicator 43 are 

mentioned swing-type threshold value adjustment switch 21 
contained in the first enO^odiment is implemented as two separate 
„ey switches of an up key switch 44 and a down key switch 45. 
, The bar LED monitor 40 displays that the electric current 

value corresponding to the Ught reception amount received by the 
light reception element 13 exists in a range of ±15% from a 
predetermined value. When light is emitted from the light 
emission element 12, the light emission indicator 41 is turned 
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on. When light emission fro. the light emission element 12 

stopped, the light emission Indicator 41 is turned off. The 

.irst hold .Ode indicator 42 Is turned on when a first hold ™.de 

for holding the n^xi™ value of the emission amount o£ light 

received by the light reception element 13 is selected. The 

second hold mode indicator 43 Is turned on when a second hold 

™ode for holding the minimum value of the emission amount of 

light received hy the light reception element 13 is selected. 

PIG, , is a circuit diagram of the laser-type photoelectrrc 

fhe second embodiment of the Invention, 
switch 200 according to the secona emu 

The photoelectric switch 200 in the second e^odiment adopts the 
laser light emission element and thus comprises a power supply 
circuit 46 and a variable power supply circuit 47. The 
photoelectric switch 200 also co^rlses a light emission circuit 
48 for the bar type LED monitor 40. 

PIG. s shows a photoelectric switch 300 of a reflection-type 
and a separate-type according to a third embodiment of the 
invention. The photoelectric switch 300 Includes a head unit 51 
and a main unit B2 . The head unit SI Includes a light emission 
„ element and a light reception element. The main unit S2 includes 
an amplifier, a CPU, etc. The head unit SI and the main unit S2 

^ K . o^hle S3 First and second display sections 
are connected by a cable bJ. 

>j™ are claoed on the main unit 
n and 18 and an operation section 36 are place 

52 of the photoelectric switch 300. 
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PIG. 9 is a modified example o£ the photoelectric switch 300 
i„ 8, wherein the first and second display sections 17 and 

operation section 36 may also be placed on the head unit SI, as 
shown in FIG. 9. 

A^^aram of a photoelectric switch 400 
FIG. 10 is a circuit diagram or a px 

• a lirrht- emission head 60 and a 

of a transmission-type comprising a light emiss 

. • hP.d 61 in the transmission-type photoelectric 
light reception head 61. m 

.Witch 400 Shown in the figure, an operation section 36 and first 
and second display sections 17 and IB are placed on a main unrt 
,„ct Shown, . The first and second display sections 17 and IB may 
,e placed on the light emission head 60 or the light reception 
head 61. The operation section 36 may also be placed on the 
light emission head 60 and/or the light reception head 61. 

The emi>odiments of the invention and the modified examples 

■K=H It may also be made possible to switch the 
have been described. It may aj.»u 

display of the photoelectric switches 100 to 400 between a full 
display mode (-Full" n„de) for displaying all of the first to 
fifth display information in FIG. 4 in order and a partial 
,0 display mode CStd- mode, for displaying only the first and 

second infor^tion as shown surrounded by the dashed line in PIG. 

in FIG. 4, if the user selects the full display mode, a full 
display loop or cycle is formed wherein as the user presses the M 
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,ey 23, the display mode is switched £ro. the first display .ode 
« the second display .ode, £ro. the second display mode to the 

third display mode from the fourth display mode to the 

fifth display mode and when the user further presses the M key 
23, the display returns to the first display mode. 

on the other hand, if the user selects the partial display 
mode, a partial display loop or cycle is formed wherein as the 
user presses the M Icey 23, the display is switched between the 
first display mode and the second display mode. 

TO select the partial display mode or the full display mode, 
a dedicated switch may be provided on the top face 11a of the 
casing 11. A selection display may be displayed on the first 
display section 17 and the second display section IS for the user 
to select the partial display mode or the full display mode on 
the selection display. An example is shown in FIG. 11. 

in FIG. 11, a sixth display n»de is included in addition to 
the first to fifth display modes as seen in comparison with FIG. 
4. When the sixth display mode is selected, a sixth display 
information (a character string of "diSP" and character strings 
0 of "Std- and "Full") is displayed on the first and second display 
sections. That Is, on the sixth display mode, a character string 
of "diSP" is displayed on the first display section on the left 
and character strings of "Std" and "Full" are displayed in order 
in the second display section 18 on the right as the up/down key 
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is operated, in FIO. U, the character string "Std" in the 

an eUipse. This ellipse .eans that "Std- is a blinKing 
display. That is, "Std- or ..Full" in the second display section 
13 is a blinking display, thereby visually displaying that any 

Other option is contained. 

The character string "diSP.. is short for display and it 
^ans the display ^de. The character string -Std" is short for 
standard and it .eans the partial display n„de. The character 
string ..Full., means the full display mode. 

The user operates the up/down key 21 to call the character 
string '.^td.. in the second display section IB and then presses 
.he M key 23, whereby the display mode in the first and second 
display sections 17 and IS is set to the partial display mode, 
X„ the partial display mode, a partial display loop or cycle .s 

is switched from the first display .^de to the second display 

is returned from the sixth display mode to the first display 
0 mode. The user operates the up/down key 21 to call the 

second display sections 17 and le is set to the full display 
„ode. in the full display mode, a full display loop or cycle rs 
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. a. ..e user presses the H Key 23, the display ^ode 
tor^ed Wherein as the 

i3 switched fro. the first display »de to 

^ f„ the third display mode, 
^ from the second display mode to the 
" ,e to the fourth display mode, from the 

,he third display mode to 

to the fifth display mode, and from 
S fourth display mode to the , he user further 

^ t-he first display mode. 

. for. in the first display sectxon 

AS for the display m bar form 

. TTTP 4 as shown m FIG. 

left and right, and four long 

/r^•r uTDoer positiotts) of tne l y 
72b at lower positions (or upper 

71 and 72 may be used and four 
....segment elemen s a ^^^^^ ^^^^^^^^ 

- -ngrtudinal segmen s 3 

lower positrons, of ^^^^^^^ 
and 74 may be used for producrng the 

, in FIG 12, the magnitude of 
n,» har display form in FIQ- 
By using the Bar ai=.F 

1,, hv emitting light to tne 
„e can .e Known, for e=«m.le, .y 

. t-he left positions in order w 
.„.i.udinal segments at t ^^^^^ ^^^^^^^^^^^^ 

-in the tolerance starting « 
^""T: ..om the fact that in the two intermediate se^en- 

, „ the longitudinal segment 72h at the 
segment elements 72 and 73, 
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left o£ the right .even-eeg^ent elegant 72 and the longitudinal 
segment 73a at the right of the left seven-segment element 73 are 
.paced apart up and do«n. the user recognizes that the threshold 
value exists therebetween. That is, the longitudinal segments 
5 for the lower parts of the right two seven-segment elements 71 
and 72 and the longitudinal segments for the upper parts of the 
left two seven-segment elements 73 and 74 are used. Thus a 
aif ference in level (the position difference between up and down, 
appears on the bar indicating the tolerance extending from the 
10 right to left and this informs the operator that the level 
difference is the threshold value level. 

It is to be understood that although the present invention 
has been described with regard to preferred e^odiments thereof, 
various other embodiments and variants may occur to those 

invention, and such other e^odiments and variants are intended 
to be covered by the following claims . 

The text of Japanese priority application no. 2001-07333S 
tiled March 15. 2001 is hereby incorporated by reference. 
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